
B E L L C O M M ,  I N C .  
955 CENFANT PLAZA NORTH, S.W. 

4 
WASHINGTON, D. C. 20024 B70 10015 

L 

VREF 

FPS 

15951 
18357 
20829 

SUBJECT: The E f f e c t  of  a Revised F i n a l  Phase DATE: October  6 ,  1 9 7 0  

FROM: S. B. Watson 
Tab le  on E n t r i e s  - C a s e  310 

~ i ,  aR/aA 

NM/F P S S 

O l d  Value New Value - 
-0.3605 -0.75 
-0.4956 -1.00 
-0 .6483 -1.00 

MEMORANDUM FOR FILE 

MSC Program Change 288 changed t h r e e  c o n s t a n t s  i n  t h e  

The purpose  of t h i s  change w a s  t o  f l a t t e n  t h e  G-V 
Apol lo  e n t r y  guidance ,  s p e c i f i c a l l y  i n  t h e  f i n a l  phase  r e f e r e n c e  
t a b l e ,  F1. 
p r o f i l e  d u r i n g  t h e  f i n a l  phase which b e g i n s  a t  v e l o c i t i e s  
s l i g h t l y  below c i r c u l a r  s a t e l l i t e  speed.  

T o  v e r i f y  t h e  e f f e c t ,  t h e  Apol lo  14 s t a t e  vector  a t  
400,000 f t  a l t i t u d e  w a s  used i n  s i m u l a t i n g  e n t r i e s  w i t h  and 
w i t h o u t  t h e  change. Ranges of 1250 NM, 1450 NM, 1650 NM, and 
1850 NM w e r e  chosen. A l l  of t h e  e n t r i e s  came w i t h i n  2 NM of 
t h e  t a r g e t .  The e f f e c t  on t h e  commanded r o l l  a n g l e  f o r  t h e  
1250 NM case i s  shown i n  F i g u r e  1. The accompanying EMS 
traces ( F i g u r e s  2-5) show t h a t  t h e  change does  indeed  smooth 
t h e  G p r o f i l e .  The fo l lowing  i s  a summary o f  t h e  minimum and 
peak f i n a l  phase  G l o a d  expe r i enced  w i t h  t h e  t w o  tables. 
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R a n g e ,  NM Minimum G 
O l d  T a b l e  New T a b l e  

1 2 5 0  1 .3  1 .5  
1 4 5 0  0 . 5  0 . 5  
1 6 5 0  0 . 3  0 . 3  
1 8 5 0  0 . 2  0 .2  

- 2 -  

M a x i m u m  F i n a l  Phase G 
O l d  T a b l e  New Table 

4 .5  3 .2  
6 .4  5.2 
5 . 7  5 .1  
4 .2  4 . 1  
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S. B. Watson 



b 

0)  

LL 
2 
z 
0 
z 
c 
K 
W 
2 
W 
0 0 

a 

In v) 

U 

z 
0 
z 
I- 

K 
W 
2 
W 0 

Y 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 

180 

160 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

VELOCITY IN  THOUSANDS OF FPS 

a1 OLD F1 TABLE 

180 

160 

140 

120 

100 

80 

v) 60 

40 

g 20 

W 

0 

-I 2 

P o  
; -20 

2 -40 

n 

z 

5 
8 -60 

-80 

-100 

-120 

-140 

-160 

-180 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

VELOCITY IN THOUSANDS OF FPS 

b) NEW F1 TABLE 

FIGURE 1 - EFFECT OF OLD AND NEW F1 TABLES ON COMMANDED ROLL 
AND G LOAD FOR 1250 NM RANGE. 
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a) OLD F1 TABLE 

b) NEW F1 TABLE 

FIGURE 2 - EFFECT OF OLD AND NEW F1 TABLES ON 1250 NM RANGE. 
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b) NEW F1 TABLE 

FlGlJRE 3 - EFFECT OF OLD AND NEW F1 TABLES ON 1450 N M  RANGE. I 
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a)  OLD F1 TABLE 

b)  NEW F 1  TABLE 

FIGURE 4 - EFFECT OF OLD AND NEW F 1  TABLES ON 1650 N M  RANGE. 
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FIGURE 5 - EFFECT OF OLD AND NEW F1 TABLES ON 1850 NM RANGE. 



” 
- ,  .. 

BELLCOMM, INC. 

Subject: The Effect of a Revised Final 
Phase Table on Entries 

From: S. B. Watson 

DISTRIBUTION LIST 

NASA Headquarters 

L. J. Casey/MAT 
H. Hayman/MAP 
E. W. Land, Jr./MAO 
C. M. Lee/MA 
C. R. Liebermann/MAP-1 
A. S. Lyman/MR 
T. €I.  McMullen/MA 
R. A. Petrone/MA 
J. S. Potate/MA 
P. D. Schrock/MLT 
W. E. Stoney/MAE 

Manned Spacecraft Center 

R. 0. Nobles/FM7 

Bellcomm, Inc. 

D. R. Anselmo 
A. P. Boysen, Jr. 
J. 0.  Cappellari, Jr. 
D. A. Corey 
W. 0. Covington 
D. A. De Graaf 
J. P. Downs 
D. R. Hagner 
N. W. Hinners 
T. 13. Hoekstra 
K. E. Martersteck 
J. Z. Menard 
P. E. Reynolds 
I. M. Ross 
R. V. Sperry 
J. W. Timko 
R. L. Wagner 
M. P. Wilson 
Department 1024 File 
Central Files 
Library 


